Tonoplast vesicles isolated from stalk parenchyma tissue of sugarcane plants transport sucrose via a uridine diphosphate glucose (UDPGlc)-dependent group translocator. No sucrose transport via an ATP-dependent system could be detected. The products of UDPGlc uptake in the vesicles were sucrose and sucrose phosphate which, upon hydrolysis with alkaline phosphatase and invertase, showed that both hexose moieties are derived from UDPGlc.
The ability of tonoplast vesicles to take up externally added UDPGlc and to convert this nucleotide sugar to internally accumulated sucrose by a process of vectorial group translocation has been reported for vesicles prepared from sugarcane cell cultures (2) and tomato fruit (4). Intact vacuoles isolated from sugarcane cell suspensions (6) and beet root (5) also carry out this vectorial bioconversion. The information now available supports the initial hypothesis (6) that a series oftonoplast-bound enzymes, or enzymes closely associated with the tonoplast, account for compartmentalization ofsucrose in excess of metabolic requirements. Vacuoles from the parenchyma cells of the stalk tissue are the primary location for assimilated sucrose in sugarcane.
The group translocator was originally identified and characterized using a cell culture which originated from explants of young sugarcane stalk tissue (3). However, the presence of the group translocator for sucrose transport has, until now, not been verified in stalk tissue. The present report demonstrates that UDPGlc is taken up by tonoplast vesicles isolated from fresh sugarcane stalks and that the group translocation mechanism presumably operates in intact plants.
MATERIALS AND METHODS
Vigorously growing primary stalks from nine month old plants of clone H73-6 110 were randomly selected and cut in the field. Protoplasts and vacuoles were prepared from immature internodes as previously described (8) except that the medium used for protoplast isolation was 25 mM Tris-Mes containing 0.6 M mannitol, 2 mm DTE, and 1% BSA, adjusted to pH 5.6. The vacuole wash medium was the same as above except that no BSA was used and the pH was adjusted to 6.9. Tonoplast vesicles were prepared by breaking washed vacuoles in a glass homogenizer using a large volume of 25 mm Tris-Mes containing 0.25 mM mannitol and 2 mM DTE adjusted to pH 6.9. The membrane suspension was layered over a cushion of 10% (w/v) dextran T70 and centrifuged at I00,OOOg for 60 min. The membrane fraction at the interface was used for experiments.
To determine the labeling pattern of sucrose/sucrose-P after incubation of tonoplast vesicles with UDPGlc, the vesicles were incubated with 200 gM UDPGlc [glc`4C] for 10 min and extracted with 70% ethanol. The ethanol was removed under N2 and the aqueous extract was successively treated with alkaline phosphatase and invertase. The extract was chromatographed on Whatman No. 1 paper and developed 2x in 1 -butanol:acetic acid:H20 4:1:5 (upper phase). Chromatograms were cut into 1-cm sections and the radioactivity was determined.
Other uptake measurements and determination of products of uptake were performed as previously described (2). Protein was determined using Coomassie blue (1).
RESULTS
The method of protoplast and vacuole isolation from sugarcane stalk tissue required modifications from that used for sugarcane cell suspensions (6) . Protoplasts from the two types of preparations appeared to differ in their densities sufficiently so that stalk protoplasts could not be pelleted by low speed centrifugation and a flotation procedure was necessary. The addition of 1% BSA to the protoplast isolation media was found important for maintaining integrity of the protoplast. Use of BSA in the isolation medium required an additional wash of isolated vacuoles so that residual BSA would not interfere with the tonoplast protein assay. In a prior publication describing the characteristics of a tonoplast-bound ATPase (8), a similar isolation procedure for tonoplast vesicle preparation was used. At that time it was demonstrated that cytoplasmic enzyme contaminated the vacuole preparation to the extent of about 15%. We have assumed that, in the present modified procedure, the extent of contamination is no greater and is probably less than this.
Uptake of sucrose in the presence of MgATP and uptake of UDPGlc were measured using the same vesicle preparation (Fig.  1) . Compared to the uptake of UDPGlc, the amount of sucrose taken up by the preparations over a 13-min period was almost negligible, in spite of the presence of both Mg2' and ATP in the incubation mixture. This is consistent with results obtained on vacuoles and vesicles isolated from cell culture (6) . The uptake rate of UDPGlc by vesicles prepared from stalk parenchyma amounted to 4.7 nmol.min'-mg-' protein. Although the vesicles deteriorated with time, uptake measurements made within an hour following completion of the isolation procedure were linear over the 13-min time period.
The stimulatory effect of glucose on the uptake of UDPGlc However, this interpretation is weakened by the fact that the 1. Uptake ofUDPGlc and sucrose into tonoplast vesicles isolated glucose carrier apparently remained fully functional (6) 
